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(54) LAUNDRY APPLIANCE THAT UTILIZES THERMAL STORAGE MECHANISM

(57) A laundry appliance (10) includes a blower (26)
that directs process air (18) through an airflow path (20).
A rotating drum (24) holds articles (22) to be processed.
A heat pump system has a condenser and an evaporator.
The evaporator dehumidifies the process air (18) that is
delivered from the drum (24) and the condenser heats
the process air (18) that is delivered from the evaporator.
A thermal storage mechanism (12) retains heat (42) at

least from the condenser that is directed away from the
process air (18) to define captured heat (42), and the
captured heat (42) of the thermal storage mechanism
(12) is utilized during a subsequent laundry cycle. A sec-
ondary heater (44) is powered by an external source that
delivers thermal energy to the thermal storage mecha-
nism (12).
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Description

BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure generally relates to
laundry appliances, and more specifically, to laundry ap-
pliances that include thermal storage mechanisms for
storing thermal energy produced by various heaters with-
in the appliances and utilizing this captured heat at a later
time. The device also relates to the use of renewable
energy sources for delivering electrical or thermal energy
to the appliance or thermal storage mechanism.

SUMMARY OF THE DISCLOSURE

[0002] According to an aspect of the present disclo-
sure, a laundry appliance includes a blower that directs
process air through an airflow path. A rotating drum holds
articles to be processed. A heat pump system has a con-
denser and an evaporator. The evaporator dehumidifies
the process air that is delivered from the drum and the
condenser heats the process air that is delivered from
the evaporator. A thermal storage mechanism retains
heat at least from the condenser that is directed away
from the process air to define captured heat, and the
captured heat of the thermal storage mechanism is uti-
lized during a subsequent laundry cycle. A secondary
heater is powered by an external source that delivers
thermal energy to the thermal storage mechanism.
[0003] According to another aspect of the present dis-
closure, a laundry appliance includes a blower that di-
rects process air through an airflow path. A rotating drum
holds articles to be processed. A heating assembly de-
livers heat to the process air that is delivered to the ro-
tating drum. A phase change material retains heat at least
from the heating assembly that is directed away from the
process air to define captured heat. The captured heat
of the phase change material is utilized during a subse-
quent laundry cycle. A secondary heater is powered by
an external source that delivers thermal energy to the
phase change material.
[0004] According to another aspect of the present dis-
closure, a method for operating a laundry appliance in-
cludes the steps of activating a blower for delivering proc-
ess air to a processing space, activating a primary heat-
ing element, capturing excess thermal energy from the
primary heating element within a phase change material,
further charging the phase change material through ac-
cumulating captured heat from an external source within
the phase change material, storing the captured heat
within the phase change material for a period of time,
activating a subsequent drying cycle, and delivering the
captured heat from the phase change material into the
process air for operating the subsequent drying cycle.
[0005] These and other features, advantages, and ob-
jects of the present disclosure will be further understood
and appreciated by those skilled in the art by reference
to the following specification, claims, and appended

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the drawings:

FIG. 1 is a schematic diagram illustrating a laundry
appliance that incorporates a phase change material
of a thermal storage mechanism that is placed in
thermal communication with a heat source of the ap-
pliance;
FIG. 2 is a schematic diagram illustrating an aspect
of the laundry appliance that includes a heater and
a phase change material that are positioned within
dedicated portions of an airflow path for heating sep-
arate airflows that are delivered to a processing
space of the appliance;
FIG. 3 is a schematic diagram of the laundry appli-
ance of FIG. 1 that includes a renewable energy
source for delivering thermal energy to the phase
change material;
FIG. 4 is a schematic diagram illustrating an appli-
ance that incorporates multiple electric heaters that
provide thermal energy to a phase change material,
where one of the electric heaters is operated through
the use of a renewable energy source;
FIG. 5 is a schematic diagram illustrating a method
for operating a laundry appliance utilizing a thermal
storage mechanism;
FIG. 6 is a schematic diagram illustrating a laundry
appliance that incorporates an aspect of the phase
change material of a thermal storage mechanism
that is placed in thermal communication with a heat
source of the appliance; and
FIG. 7 is a schematic diagram illustrating a laundry
appliance that incorporates an aspect of the phase
change material of a thermal storage mechanism
that is placed in thermal communication with a heat
source of the appliance.

[0007] The components in the figures are not neces-
sarily to scale, emphasis instead being placed upon il-
lustrating the principles described herein.

DETAILED DESCRIPTION

[0008] The present illustrated embodiments reside pri-
marily in combinations of method steps and apparatus
components related to a laundry appliance that utilizes
a thermal storage mechanism for capturing excess heat
with one or more heating elements for providing supple-
mental heat to process air for treating laundry and where
the thermal storage mechanism is at least partially
charged using externally sourced renewable energy. Ac-
cordingly, the apparatus components and method steps
have been represented, where appropriate, by conven-
tional symbols in the drawings, showing only those spe-
cific details that are pertinent to understanding the em-
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bodiments of the present disclosure so as not to obscure
the disclosure with details that will be readily apparent to
those of ordinary skill in the art having the benefit of the
description herein. Further, like numerals in the descrip-
tion and drawings represent like elements.
[0009] For purposes of description herein, the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof shall relate to the
disclosure as oriented in FIG. 1. Unless stated otherwise,
the term "front" shall refer to the surface of the element
closer to an intended viewer, and the term "rear" shall
refer to the surface of the element further from the in-
tended viewer. However, it is to be understood that the
disclosure may assume various alternative orientations,
except where expressly specified to the contrary. It is
also to be understood that the specific devices and proc-
esses illustrated in the attached drawings, and described
in the following specification are simply exemplary em-
bodiments of the inventive concepts defined in the ap-
pended claims. Hence, specific dimensions and other
physical characteristics relating to the embodiments dis-
closed herein are not to be considered as limiting, unless
the claims expressly state otherwise.
[0010] The terms "including," "comprises," "compris-
ing," or any other variation thereof, are intended to cover
a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements
does not include only those elements but may include
other elements not expressly listed or inherent to such
process, method, article, or apparatus. An element pro-
ceeded by "comprises a ... " does not, without more con-
straints, preclude the existence of additional identical el-
ements in the process, method, article, or apparatus that
comprises the element.
[0011] Referring to FIGS. 1-4 and 6-7, reference nu-
meral 10 generally refers to a laundry appliance that in-
cludes a thermal storage mechanism 12 for capturing
excess thermal energy 14 produced by a heating assem-
bly that includes one or more heating elements 16 within
the laundry appliance 10. The heating elements 16 and
the thermal storage mechanism 12 are utilized for ele-
vating a temperature of process air 18 that is moved
through an airflow path 20. This process air 18 is used
for extracting moisture from articles 22 being processed
in a drum 24. The process air 18 is also dehumidified and
then heated or reheated to extract additional moisture
from the articles 22 being processed within a drum 24 of
the appliance 10. According to various aspects of the
device, the laundry appliance 10 includes a blower 26
that directs the process air 18 through the airflow path
20. The rotating drum 24, which defines the processing
space 28, holds articles 22 to be processed, such as
through cleaning, rinsing, dehumidification, or other sim-
ilar laundry-related process. A primary heater 30 is po-
sitioned in thermal communication with the airflow path
20 for heating the process air 18. The airflow path 20, in
certain aspects of the device can include a single duct
that extends continuously through a single path that de-

livers the process air 18 between the processing space
28 within the rotating drum 24 and the heat pump system
or other heat exchange mechanism. As will be described
more fully herein, the airflow path 20 can also include
separate branches that direct the process air 18 through
different components of the appliance 10.
[0012] According to certain aspects of the device, one
type of primary heater 30 can include a condenser for a
heat pump system. The heat pump system includes a
condenser and an evaporator, where the evaporator de-
humidifies the process air 18 that is delivered from the
drum 24 after extracting a certain amount of moisture
from the articles 22 being processed. The condenser of
the heat pump system rejects thermal energy 14 from a
thermal exchange media and directs this thermal energy
14, as heat, into the process air 18 that is delivered from
the evaporator and which proceeds to the processing
space 28. The heating element 16 can also be in the form
of a condenser of an air-to-air heat exchanger as well as
an electrically resistive heating element or a gas-pow-
ered heating element.
[0013] Referring again to FIGS. 1-4, the thermal stor-
age mechanism 12 includes a phase change material 40
that is positioned proximate the heating element 16 and
the airflow path 20. This phase change material 40 is
included within the thermal storage mechanism 12 and
retains thermal energy 14 from at least the heating ele-
ment 16 and retains this thermal energy 14 as captured
heat 42. The captured heat 42 that is directed into the
phase change material 40 is excess thermal energy 14
from the heating element 16 that is not directed into the
airflow path 20 or the process air 18. Thermal energy 14,
which otherwise would have dissipated into the atmos-
phere, is retained as captured heat 42 within the phase
change material 40 for a period of time. The captured
heat 42 within the phase change material 40 is utilized
during a subsequent laundry cycle or subsequent portion
of the same laundry cycle. The appliance 10 also includes
a secondary heater 44 that provides thermal energy 14
to at least one of the phase change material 40 and the
airflow path 20.
[0014] Referring again to FIGS. 1 and 2, the phase
change material 40 is positioned adjacent to the primary
heater 30 and the airflow path 20. During a drying oper-
ation, the primary heater 30 is activated and thermal en-
ergy 14 is delivered into the process air 18 moving
through the airflow path 20. The phase change material
40 absorbs and retains at least a portion of the thermal
energy 14 produced by the primary heating element 16.
This thermal energy 14 causes the phase change mate-
rial 40 to increase in temperature and, in certain circum-
stances, change phase, such as from solid to liquid, from
liquid to gas, or both. The thermal energy 14 that is re-
tained by the phase change material 40 is stored therein
as captured heat 42 for a particular period of time. The
amount of time that the phase change material 40 retains
the thermal energy 14 can depend upon the amount of
phase change material 40 and the type of phase change
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material 40 that is included within the thermal storage
mechanism 12. According to the various aspects of the
device, the phase change material 40 can include, but is
not limited to, at least one of glycol, paraffin wax, a re-
frigerant, water, air, combinations thereof, and other sim-
ilar phase change materials 40.
[0015] During use of the appliance 10, when the cap-
tured heat 42 from the phase change material 40 is need-
ed, process air 18 can be moved through the airflow path
20 or through a separate portion of the airflow path 20
that may flow closer to or through the phase change ma-
terial 40. Through this process, the captured heat 42 can
be transferred from the phase change material 40 and
into the process air 18. The primary heater 30 provides
a certain amount of thermal energy 14 to the process air
18 to increase the temperature of the process air 18. To
further raise the temperature of the process air 18, the
captured heat 42 from the phase change material 40 can
also be transferred into the process air 18. This transfer
of captured heat 42 helps to increase the temperature of
the process air 18 an appreciable amount that is not typ-
ically achievable using the primary heater 30 and/or the
secondary heater 44.
[0016] According to certain aspects of the device, the
captured heat 42 from the phase change material 40 is
used during performance of a quick-dry cycle 50. This
quick-dry cycle 50 is usually operated through an in-
creased temperature of the process air 18 that is above
a typical temperature of the process air 18 that may be
experienced using only the primary heater 30 and/or the
secondary heater 44. This increased temperature of the
process air 18 absorbs more moisture as the process air
18 moves through the processing space 28 of the drum
24 and over the damp articles 22 being processed. Be-
cause the hotter process air 18 brings the drying wet load
of articles 22 up to the increased temperature faster
and/or retains more moisture, greater amounts of mois-
ture are moved over time and the overall length of the
drying cycle can be shortened. Use of the phase change
material 40 having the captured heat 42 also provides a
mechanism to heat the process air 18 in a shorter period
of time.
[0017] According to various aspects of the device, as
exemplified in FIGS. 2 and 4, the secondary heater 44
can be in the form of a separate heating mechanism or
supplemental heating mechanism that is positioned next
to or downstream of the primary heater 30. In instances
where the appliance 10 includes a condenser as the pri-
mary heater 30, the secondary heater 44 can be utilized
for providing additional thermal energy 14 to the process
air 18 and the phase change material 40 during laundry
settings where the condenser, by itself, may not be able
to provide a desired amount of thermal energy 14 to the
process air 18. While each of the primary heater 30 and
the secondary heater 44 are utilized, thermal energy 14
from these heat sources is directed into the process air
18. Excess thermal energy 14 that may not be directed
into the process air 18 is captured by the phase change

material 40 and held therein as captured heat 42 for later
use.
[0018] Referring now to FIGS. 2 and 4, the phase
change material 40 can be incorporated within an acces-
sory portion 60 of the airflow path 20. This accessory
portion 60, which can be controlled through baffles, de-
flectors, plates, and other air-handling devices, can be
activated to allow an accessory flow 62 of process air 18
to move through the phase change material 40. During
typical operation of the laundry appliance 10, process air
18 is moved through a primary portion 64 of the airflow
path 20. The accessory portion 60 of the airflow path 20
that moves through the phase change material 40 can
be closed off so that the captured heat 42 is generally
maintained within the phase change material 40. When
the user activates the quick-dry cycle 50, the air handling
devices open to allow an accessory flow 62 of the process
air 18 to move through the accessory portion 60 of the
airflow path 20 and through the phase change material
40. This accessory flow 62 of process air 18 moves
through the phase change material 40 and receives at
least a portion of the captured heat 42 from the phase
change material 40. The temperature of the accessory
flow 62 of process air 18 is increased and this now heated
accessory flow 62 is combined within the primary flow 66
of process air 18 to be directed into the drum 24. Typically,
the primary flow 66 of the process air 18 is heated through
use of one or both of the primary heater 30 and the sec-
ondary heater 44. Through this operation, the process
air 18 delivered to the drum 24 can have a higher tem-
perature through the transfer of heat from the primary
heater 30 and/or the secondary heater 44, as well as the
phase change material 40.
[0019] In certain aspects of the device, the phase
change material 40, charged with thermal energy 14, can
be utilized for heating the process air 18 during a startup
condition. Where a condenser is the primary heater 30,
it may take a certain amount of time for the condenser
to achieve a heat output necessary for operating the ap-
pliance 10. While the condenser charges, captured heat
42 from the phase change material 40 can be utilized for
heating the process air 18 at the beginning of a particular
drying cycle. As discussed herein, the captured heat 42
within the phase change material 40 is obtained during
a previous laundry cycle or through use of an external
power source 80.
[0020] Referring now to FIG. 3, the phase change ma-
terial 40 can be charged with thermal energy 14 through
an external power source 80. This external power source
80 can be in the form of a solar collector, such as a solar
cell 90, that gathers solar energy 92 and delivers this
solar energy 92 as thermal energy 14 into the phase
change material 40. This thermal energy 14 is retained
therein as captured heat 42 that is stored within the phase
change material 40 for later use. Through this configu-
ration, a consistent flow of thermal energy 14 can be di-
rected from the external power source 80 and into the
phase change material 40. With this consistent flow, the

5 6 



EP 4 230 788 A1

5

5

10

15

20

25

30

35

40

45

50

55

phase change material 40 can be continuously charged
and recharged with captured heat 42 through the use of
the renewable external power source 80. Accordingly,
the phase change material 40 can be continuously
charged with thermal energy 14 to be used when needed
according to the selections of the user.
[0021] Because the phase change material 40 will con-
sistently dissipate a certain amount of thermal energy 14
over time, use of the renewable external power source
80 can be used continuously to add thermal energy 14
to the phase change material 40. Accordingly, the phase
change material 40 is continuously charged with the par-
ticular level of captured heat 42. This level of captured
heat 42 can be described as a heating potential 100 of
the phase change material 40. At the conclusion of a
particular laundry cycle, combinations of the renewable
external power source 80 and the primary and/or sec-
ondary heaters 44 can be used for recharging the phase
change material 40 to regain a desired heating potential
100 for later use.
[0022] Use of the renewable external power source 80
can be in the form of a solar cell 90, solar hot water sys-
tem, solar collector, wind turbine, geothermal power
source, or other similar renewable power source. These
renewable external power sources 80 can be used to
deliver thermal energy 14 from an external heat source
120 and to the phase change material 40. In certain as-
pects, the external power source 80 can be used to gen-
erate an electrical current that powers a separate re-
charge heating element 110. This recharge heating ele-
ment 110 can be used to generate thermal energy 14
that is then transferred to the phase change material 40.
In certain aspects of the device, the recharge heating
element 110 can be in the form of the primary heater 30,
the secondary heater 44 or a separate heater that is ded-
icated for heating the phase change material 40.
[0023] In addition to separate power sources, separate
external heat sources 120 within the home can be utilized
for delivering thermal energy 14 to the phase change
material 40. These external heat sources 120 can be
utilized from heat that exhausted from other appliances,
such as from a washing machine, refrigerator, oven, dish-
washer, or other similar appliance. Certain appliances
reject and/or exhaust heat. By way of example, and not
limitation, a refrigerator extracts heat from a refrigerating
cavity and exhausts or rejects the heat as thermal energy
14 into the surrounding area of the room. This thermal
energy 14 can be captured through a thermal transfer
system 122 that can direct this thermal energy 14 to the
phase change material 40 within the appliance 10. Use
of the thermal energy 14 recovered from external heat
sources 120 can save time and resources by heating the
phase change material 40 so that less electricity or other
fuel is needed for heating the process air 18. Additionally,
thermal energy 14 expelled by other appliances can be
recycled to charge the phase change material 40 of the
laundry appliance 10 for achieving the desired heating
potential 100. In addition, use of the external power

source 80 and the external heat sources 120 can allow
for use of a smaller primary heater 30 or secondary heater
44 that have a lower level of energy consumption.
[0024] Referring now to FIG. 4, the external power
source 80 or renewable energy source can also be used
for generating electricity for powering a dedicated heating
element 16. According to the various aspects of the de-
vice, as described herein, the appliance 10 can include
a secondary heater 44. This secondary heater 44, or the
primary heater 30, can be powered through the external
power source 80, such as one or more of the renewable
power sources described herein. In this configuration,
the phase change material 40 can absorb excess thermal
energy 14 that is generated from operation of the primary
heater 30 and the secondary heater 44. Accordingly, one
or both of the primary heater 30 and the secondary heater
44 can be powered through renewable or recovered en-
ergy. The thermal energy 14 produced using the external
power source 80 to power the primary heater 30 and the
secondary heater 44 can be transferred into the phase
change material 40 for later use.
[0025] Referring again to FIG. 4, it is contemplated that
the airflow path 20 can include a plurality of branches
140 that can include a primary branch that includes the
primary heater 30 and the secondary branch that in-
cludes the secondary heater 44. Each of these branches
140 can be directed through a particular heat source for
increasing the temperature of process air 18 as it moves
through the airflow path 20 and into the processing space
28 of the appliance 10. The primary portion 64 of the
airflow path 20 can be used to move a primary flow 66
of the process air 18 through the primary heater 30, which
can be used during typical operation of the appliance 10.
The secondary heater 44 can be positioned within a sec-
ondary portion 142 of the airflow path 20. This secondary
portion 142 can be used to move a secondary flow 144
of the process air 18 through the secondary heater 44.
As discussed herein, the secondary heater 44 can be
powered through the renewable external power source
80 or recovered heat from the external heat source 120
within a particular area.
[0026] During certain times of day, the secondary heat-
er 44 may be fully powered through the recovery heat
from the external heat source 120 or the renewable ex-
ternal power source 80, or both. During these times of
day, the secondary heater 44 can be repurposed as the
primary heater 30 for operating various laundry cycles of
the appliance 10. At other times of day, when the renew-
able external power source 80 or the recovered external
heat source 120 may not be as plentiful or is unavailable,
the primary heater 30 can be utilized.
[0027] The phase change material 40 can be posi-
tioned within the accessory portion 60 of the airflow path
20. The accessory portion 60 of the airflow path 20 can
be used for transferring the captured heat 42 from the
phase change material 40 to the accessory flow 62 of
process air 18 during a particular portion of a laundry
cycle, such as a quick-dry cycle 50 of the appliance 10.
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As discussed herein, the phase change material 40 re-
ceives captured heat 42 from each of the primary and
secondary heaters 30, 44. Obtaining this captured heat
42 from the primary and secondary heaters 30, 44 in-
creases the heating potential 100 of the phase change
material 40. Also, the secondary heater 44, in addition
to providing heat for the process air 18, can also be used
for charging the phase change material 40 and increasing
the heating potential 100 of the phase change material
40 for later use.
[0028] During certain aspects of the device, where a
particularly high temperature of the process air 18 may
be desired, the appropriate amount of thermal energy 14
can be provided through the primary heater 30, the sec-
ondary heater 44 and the phase change material 40. Us-
ing all three of these heat sources, a particular amount
of thermal energy 14 can be delivered to the process air
18 for achieving a certain temperature of the process air
18. These three heat sources, and others, can be utilized
for increasing the temperature of the process air 18 for
achieving the quick-dry cycle 50 of the appliance 10, or
other dedicated laundry cycle or portion of a laundry cy-
cle.
[0029] As discussed herein, use of the renewable ex-
ternal power source 80 or the recovery external heat
source 120 from areas around the appliance 10 can be
utilized for charging the phase change material 40 and
maintaining the heating potential 100 at a desired level.
This configuration allows the phase change material 40
to be used at most any time to provide heat to the process
air 18 for performing the quick-dry function or other func-
tion that requires a significant amount of thermal energy
14. Therefore, the phase change material 40 can be
charged with a desirable heating potential 100 after re-
maining idle for an extended period of time.
[0030] According to various aspects of the device, the
thermal storage mechanism 12 having the phase change
material 40 can be incorporated within the cabinet of the
appliance 10. In such an aspect of the device, the phase
change material 40 is positioned near the primary heater
30 and/or the secondary heater 44 for the airflow path
20. It is also contemplated that the thermal storage mech-
anism 12 having the phase change material 40 can be a
separate module 160. In this aspect of the device, the
thermal storage mechanism 12 can be an external mod-
ule 160 that is attached to the cabinet for the appliance
10 during manufacture or after installation of the appli-
ance 10.
[0031] Where the thermal storage mechanism 12 is an
external module 160, the module 160 can be attached
to the cabinet so that process air 18 is moved from within
the cabinet, through the phase change material 40 posi-
tioned within the module 160 and outside the cabinet,
and then back into the cabinet for later use. The external
module 160 can be utilized or activated for intermittent
use, such as during the quick-dry cycle 50. Accordingly,
the module 160 can include various baffles, or other air-
handling mechanisms that can be opened and closed

depending upon the need for a release of the captured
heat 42 from the phase change material 40. Accordingly,
under typical operation of the appliance 10, the thermal
storage mechanism 12 may be closed off from the re-
mainder of the airflow path 20. Where the quick-dry cycle
50 is selected, the baffles or other air handling mecha-
nisms can open so that process air 18 can be moved
through the external module 160 having the thermal stor-
age mechanism 12 and the phase change material 40.
[0032] Referring now to FIG. 6, the appliance 10 can
be in the form of a vented dryer that can be used as a
stand-alone dryer or as part of a combination washing
and drying appliance 10. The airflow path 20 of the vented
appliance 10 can include the primary heater 30 that pro-
vides the primary heating interface for the appliance 10.
The secondary heater 44 can be positioned within or ad-
jacent to the phase change material 40. The secondary
heater 44 provides thermal energy 14 for providing the
phase change material 40 with captured heat 42 that can
be used during operation of the appliance 10. A controller
170 can be coupled with each of the primary heater 30
and the secondary heater 44 for activating and deacti-
vating the primary heater 30 and the secondary heater
44, respectively. The phase change material 40 can act
as a thermal energy storage zone for retaining captured
heat 42 that can be used for heating process air 18 during
operation of the appliance 10.
[0033] During operation of the vented dryer, a typical
operation can include the controller 170 instructing the
primary heater 30 to provide thermal energy 14 into the
process air 18. Additionally, using the phase change ma-
terial 40 and the secondary heater 44, captured heat 42
can be stored within the phase change material 40 during
a separate laundry phase, such as during a washing cycle
within a separate washer or within the same combination
washing and drying appliance 10. To charge the phase
change material 40 to have a heating potential 100, the
controller 170 can deliver electrical power to the phase
change material 40 using electricity from the electrical
grid or by providing energy through the solar cell 90 or
other renewable power source. When the phase change
material 40 has the appropriate heating potential 100,
the controller 170 can instruct the appliance 10 to utilize
thermal energy 14 from the phase change material 40.
[0034] Where needed, the appliance 10 can also utilize
the primary heater 30, such as when additional thermal
energy 14 is required for operating the appliance 10. It
is also contemplated that the controller 170 can be op-
erated through electrical power from the energy grid or
from the renewable power source, such as the solar cell
90. In addition, use of the solar cell 90, or other renewable
power source, can operate any one of various systems
and mechanisms within the appliance 10. Use of the
phase change material 40 allows the process air 18 to
be heated before reaching the primary heater 30. Ac-
cordingly, less electricity may be needed for operating
the primary heater 30 during operation of the appliance
10. The heating potential 100 from the phase change
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material 40 at least partially heats the process air 18 be-
fore reaching the primary heater 30.
[0035] Referring now to FIG. 7, the phase change ma-
terial 40 can also be used within a closed-loop air flow
path 20, where the process air 18 is recycled through the
airflow path 20. The controller 170 can be utilized for
operating the evaporator (shown upstream of the phase
change material 40), the condenser 30 and the second-
ary heater 44 that is positioned within or adjacent to the
phase change material 40. As discussed above, the re-
newable power source, such as the solar cell 90, can be
used for providing electrical power to the controller 170
as well as the individual components of the airflow path
20 for the appliance 10.
[0036] As discussed herein, the controller 170 can op-
erate the evaporator and the condenser to provide a con-
ventional operation of the appliance 10. Various amounts
of thermal energy 14 can be stored within the phase
change material 40 through use of the renewable power
source, such as the solar cell 90. Additionally, the renew-
able power source can also be used for operating the
controller 170 as well as other electrical components of
the appliance 10. Charging of the phase change material
40 can occur through use of the renewable power source
so that the heating potential 100 is maintained at a par-
ticular level until such time as the captured heat 42 is
needed for heating the process air 18 moving through
the airflow path 20. It is also contemplated that the phase
change material 40 can be charged during operation of
a separate washing cycle. In this manner, as laundry is
being washed, the secondary heater 44 can be operated
to charge the phase change material 40 to achieve a
desired heating potential 100. The captured heat 42 can
then be delivered into the process air 18 during operation
of a subsequent cycle of the appliance 10.
[0037] As discussed herein, use of the phase change
material 40 having the captured heat 42 is typically uti-
lized upstream of the primary heater 30. In this manner,
use of the heating potential 100 of the phase change
material 40 can provide an initial amount of thermal en-
ergy 14 to the process air 18. With the process air 18
being preheated, use of the primary heater 30 can be
more efficient or can utilize less electricity for transferring
additional thermal energy 14 into the process air 18.
[0038] According to various aspects of the device, the
phase change material 40 can be in the form of paraffin
wax, water, air, refrigerant, or other similar material that
is able to receive and retain thermal energy 14 for a de-
sired period of time.
[0039] Referring now to FIGS. 1-7, having described
various aspects of the device, a method 400 is disclosed
for operating an appliance 10 having a thermal storage
mechanism 12. According to the method 400, step 402
includes activating a laundry cycle for the appliance 10.
Step 404 includes activating a primary heating element
16 for heating process air 18 within an airflow path 20.
Step 406 includes capturing excess thermal energy 14
within a phase change material 40 positioned near the

airflow path 20 and the primary heater 30. Step 408 in-
cludes charging the phase change material 40 through
operation of an external renewable power source for in-
creasing the thermal potential of the phase change ma-
terial 40. Step 410 includes storing the captured heat 42
for a predetermined period of time. Step 412 includes
operating a quick-dry cycle 50 of the appliance 10. Step
414 includes directing process air 18 to be in thermal
communication with the phase change material 40 to re-
ceive the captured heat 42 and increase the temperature
of the process air 18.
[0040] According to various aspects of the device, the
thermal storage mechanism 12 can be utilized within any
one of various appliances 10. Such appliances 10 can
include drying appliances, combination washing and dry-
ing appliances, laundry refreshing appliances and other
similar appliances. Also, aspects of the thermal storage
mechanism 12 can be used for capturing and recycling
heat from any one or more of various appliances 10. Such
appliances 10 can include laundry appliances, dishwash-
ers, refrigerating appliances, ovens, air handling units,
water heaters, and other similar appliances, where ther-
mal exchanges and capture of thermal energy 14 can be
utilized.
[0041] The invention disclosed herein is further sum-
marized in the following paragraphs and is further char-
acterized by combinations of any and all of the various
aspects described therein.
[0042] According to an aspect of the present disclo-
sure, a laundry appliance includes a blower that directs
process air through an airflow path. A rotating drum holds
articles to be processed. A heat pump system has a con-
denser and an evaporator. The evaporator dehumidifies
the process air that is delivered from the drum and the
condenser heats the process air that is delivered from
the evaporator. A thermal storage mechanism retains
heat at least from the condenser that is directed away
from the process air to define captured heat, and the
captured heat of the thermal storage mechanism is uti-
lized during a subsequent laundry cycle. A secondary
heater is powered by an external source that delivers
thermal energy to the thermal storage mechanism.
[0043] According to another aspect, the secondary
heater is an electrically resistive heating element that is
powered by a renewable power source.
[0044] According to another aspect, the external
source includes a renewable power source. Electronic
components of said appliance are at least partially pow-
ered by the renewable power source.
[0045] According to another aspect, the thermal stor-
age mechanism includes a phase change material.
[0046] According to another aspect, the renewable
power source is a solar cell.
[0047] According to another aspect, the external
source is external heat that is exhausted from a separate
appliance.
[0048] According to another aspect, the airflow path
includes a single duct that extends between a processing
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space within the rotating drum and the heat pump system.
[0049] According to another aspect, the secondary
heater is positioned adjacent to the phase change ma-
terial. The secondary heater is in thermal communication
with the phase change material and the airflow path.
[0050] According to another aspect, the secondary
heater is alternatively and selectively operated by at least
one of a renewable power source, external heat that is
exhausted from a separate appliance, and an electrically
resistive heating element.
[0051] According to another aspect, the captured heat
is utilized during one of a startup condition of a subse-
quent laundry cycle and a quick-dry function of the sub-
sequent drying cycle.
[0052] According to another aspect, the airflow path
proximate the phase change material includes a primary
branch and a secondary branch. The secondary branch
is utilized for delivering the captured heat from the phase
change material to the airflow path via the secondary
branch.
[0053] According to another aspect, the primary
branch is continuously used during operation of the blow-
er.
[0054] According to another aspect, the phase change
material includes at least one of glycol, paraffin wax, and
a refrigerant.
[0055] According to another aspect, the renewable
power source, the external heat exhausted from the sep-
arate appliance, and the electrically resistive heating el-
ement are selectively operated by a controller.
[0056] According to another aspect, the electrically re-
sistive heating element is operated when each of the re-
newable power source and the external heat are unavail-
able.
[0057] According to another aspect of the present dis-
closure, a laundry appliance includes a blower that di-
rects process air through an airflow path. A rotating drum
holds articles to be processed. A heating assembly de-
livers heat to the process air that is delivered to the ro-
tating drum. A phase change material retains heat at least
from the heating assembly that is directed away from the
process air to define captured heat. The captured heat
of the phase change material is utilized during a subse-
quent laundry cycle. A secondary heater is powered by
an external source that delivers thermal energy to the
phase change material.
[0058] According to another aspect, the external
source includes at least one of a renewable power source
and external heat that is exhausted from a separate ap-
pliance.
[0059] According to another aspect, the external
source includes a renewable power source, and elec-
tronic components of said appliance are at least partially
powered by the renewable power source.
[0060] According to another aspect, the renewable
power source is a solar cell.
[0061] According to another aspect of the present dis-
closure, a method for operating a laundry appliance in-

cludes the steps of activating a blower for delivering proc-
ess air to a processing space, activating a primary heat-
ing element, capturing excess thermal energy from the
primary heating element within a phase change material,
further charging the phase change material through ac-
cumulating captured heat from an external source within
the phase change material, storing the captured heat
within the phase change material for a period of time,
activating a subsequent drying cycle, and delivering the
captured heat from the phase change material into the
process air for operating the subsequent drying cycle.

Claims

1. A laundry appliance (10) comprising:

a blower (26) that directs process air (18)
through an airflow path (20);
a rotating drum (24) that holds articles (22) to
be processed;
a heat pump system having a condenser and an
evaporator, wherein the evaporator dehumidi-
fies the process air (18) delivered from the drum
(24) and wherein the condenser heats the proc-
ess air (18) delivered from the evaporator;
a thermal storage mechanism (12) configured
to retain heat (42) at least from the condenser
that is not directed into the process air (18), and
to release the captured heat (42) of the thermal
storage mechanism (12) during a subsequent
laundry cycle; and
a secondary heater (44) powered by an external
source that delivers thermal energy (14) to the
thermal storage mechanism (12).

2. The laundry appliance (10) of claim 1, wherein the
secondary heater (44) is an electrically resistive
heating element (16) that is powered by a renewable
power source.

3. The laundry appliance (10) of any one of claims 1-2,
wherein the external source includes a renewable
power source, wherein electronic components of
said appliance (10) are at least partially powered by
the renewable power source.

4. The laundry appliance (10) of any one of claims 1-3,
wherein the thermal storage mechanism (12) in-
cludes a phase change material (40).

5. The laundry appliance (10) of claim 3, wherein the
renewable power source is a solar cell (90).

6. The laundry appliance (10) of any one of claims 1-5,
wherein the external source is external heat that is
exhausted from a separate appliance (10).
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7. The laundry appliance (10) of any one of claims 1-6,
wherein the airflow path (20) includes a single duct
that extends between a processing space (28) within
the rotating drum (24) and the heat pump system.

8. The laundry appliance (10) of claim 4, wherein the
secondary heater (44) is positioned adjacent to the
phase change material (40), wherein the secondary
heater (44) is in thermal communication with the
phase change material (40) and the airflow path (20).

9. The laundry appliance (10) of claim 8, wherein the
secondary heater (44) is alternatively and selectively
operated by at least one of a renewable power
source, external heat that is exhausted from a sep-
arate appliance (10), and an electrically resistive
heating element (16).

10. The laundry appliance (10) of any one of claims 1-9,
configured to release the captured heat (42) during
one of a startup condition of a subsequent laundry
cycle and a quick-dry function of the subsequent dry-
ing cycle.

11. The laundry appliance (10) of claim 4, wherein the
airflow path (20) proximate the phase change mate-
rial (40) includes a primary branch and a secondary
branch, wherein the secondary branch is configured
for delivering the captured heat (42) from the phase
change material (40) to the airflow path (20).

12. The laundry appliance (10) of claim 11, wherein the
primary branch is continuously used during opera-
tion of the blower (26).

13. The laundry appliance (10) of claim 4, wherein the
phase change material (40) includes at least one of
glycol, paraffin wax, and a refrigerant.

14. The laundry appliance (10) of claim 9, wherein the
renewable power source, the external heat that is
exhausted from the separate appliance (10), and the
electrically resistive heating element (16) are selec-
tively operated by a controller (170).

15. The laundry appliance (10) of claim 14, wherein the
electrically resistive heating element (16) is operated
when each of the renewable power source and the
external heat are unavailable.
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